Sponsorship: CreaTV Micro Tech, NIH, DARPA Sharp silicon tips have a number of device applications such as (a) silicon field emission arrays, (b) atom probes, (c) atomic force microcopy probes, and (d) field ionization probes for biological and electric propulsion. The radii of the silicon tips for most of these applications are required to be as small as several nanometers. Sharp silicon tips are usually fabricated by isotropic silicon etch followed by oxidation sharpening. Oxidation sharpening is feasible for the silicon tip formation process mainly due to the much slower oxide growth rate on the curved silicon surface. The objective of this work is to study the thermal oxidation mechanism in the oxidation sharpening step for forming sharp silicon tips. A new silicon tip formation mechanism is proposed. A neck fracture stage precedes the formation of the sharp silicon tip rather than the continuous oxidation of hyperbolic shaped silicon neck as was previously believed to be the case. Stress from the volume difference between silicon and silicon dioxide is the main reason for the silicon neck fracture. Micro-cracks form around the neck at high temperature due to stress from Si/SiO2 volume difference. It is followed by oxide growth into the cracks after crack formation (Figure 1 ) and a sharp silicon tip is then formed by further oxidation (Figure 2 ). After the sharp silicon tip is formed, extensive over-oxidation will shorten and blunt the tips, but a short over-oxidation will only shorten the tip without altering the small tip radius. 
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